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(57) Abstract: Realized is a reduction gear mechanism, in which a total reduction ratio is adjusted to a desired value without 
changing a rotational direction changing gear mechanism and a reduction unit. The rotational direction changing gear mechanism 
comprises an input gear for rotating integrally with an input shaft, and a relay gear meshing substantially at a right angle with the 
input gear. A reduction ratio adjusting gear mechanism includes a first spur gear for rotating integrally with the relay gear, a second 
spur gear meshing with the first spur gear, and a third spur gear meshing with the second spur gear. The reduction unit includes a 
1^ crankshaft for rotating integrally with the third spur gear and for rotating an eccentric cam eccentrically, an external gear for revolving 
fs) in engagement with the eccentric cam, an internal gear meshing around and with the external gear and having a tooth number different 
T-H from that of the external gear. This reduction gear mechanism is enabled to change its total reduction ratio by replacing at least one 
|^ of the first spur gear, the second spur gear and the third spur gear, by another gear having a different tooth number. 
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Description 

REDUCTION GEAR MECHANISM, AND ITS MANUFACTURING METHOD 
Technical Field 

[000l]The Japanese country patent application applied for on April 28, 2006 insists on 
priority based on the 2006- 126203th to this application. All content of the application is 
invoked by the reference. Especially, it concerns the reduction gear that has the 
decelerating deceleration unit by transmitting to the relay axis that has expanded in 
the direction where the abbreviation orthogonalization is done and using the tooth 
cogwheel for the input axis of the torque added to the input axis the mechanism that 
converts the direction of the rotation and in the tooth cogwheel ..things except the 
revolution it... 

Background Art 

[0002] The deceleration unit that achieves a compact, big deceleration ratio is developed. 
One example of this deceleration unit has been disclosed in open 2004 special?293640 
title official report the official report of special open Akira 62?2 18087. The deceleration 
unit of this form is called an inscribed planet gear type deceleration mechanism, and 
has a number of teeth that encloses the outside tooth cogwheel and the outside tooth 
cogwheel that connects with the crankshaft and decentering power Mu that eccentric 
rotates decentering power Mu by rotating and revolves around the sun, engages in the 
outside tooth cogwheel, and is different from the number of teeth of outside tooth 
cogwheels and has the tooth cogwheel at the time of having. 

In the inscribed planet gear type deceleration mechanism, the outside tooth cogwheel 
rotates when the rotation of the cogwheel of teeth on the inside is restrained, and the 
tooth cogwheel rotates when the rotation of the outside tooth cogwheel is restrained. 
The number of rotation of tooth cogwheels the outside tooth cogwheel or in is greatly 
decelerated compared with the number of rotation of crankshafts. 

[0003] In the industrial" use robot and the machine tool, I want to often obtain the 
rotation axis of the motor and the relation to which the output axis of the deceleration 



unit does the abbreviation orthogonalization. The relay axis is arranged in this case by 
posture in which the abbreviation orthogonalization is done to the input axis to which 
the torque of the motor is input. The mechanism and the deceleration unit that converts 
the direction of the rotation by connecting both of the relay axis with the input axis with 
the cogwheel are combined and used. 

The torque can be transmitted from the input axis that does the abbreviation 
orthogonalization by engaging a couple of bevel gear pair or a couple of Haipoid 
cogwheel and is arranged to the relay axis. 

The reduction gear with which the gear mechanics and the deceleration unit for the 
rotation direction conversion are combined is indicated in open 2004 special?293640 
official report. 

Disclosure of Invention 

Problem to be Solved by the Invention 

[0004] To achieve the deceleration ratio of the desire (Hereafter, the deceleration ratio of 
the reduction gear is called a total deceleration ratio) with the reduction gear that 
combines the gear mechanics for the rotation direction conversion with the deceleration 
unit, the deceleration ratio of the deceleration unit or the deceleration ratio of the gear 
mechanics for the rotation direction conversion only has to be adjusted to Canaatai. 

The deceleration ratio of the deceleration unit can be adjusted by selecting the 
number of teeth of tooth cogwheels in the deceleration unit or the numbers of teeth of 
outside tooth cogwheels. The deceleration ratio of the gear mechanics for the rotation 
direction conversion can be adjusted by selecting the number of teeth ratio of a couple of 
bevel gear pair who composes the gear mechanics for the rotation direction conversion 
or a couple of Haipoid cogwheel. 

If the deceleration ratio of the deceleration unit or the deceleration ratio of the gear 
mechanics for the rotation direction conversion is adjusted, the mechanism to adjust the 
deceleration ratio entirely is not needed, and the reduction gear can be maintained to 
compact. 

[0005] If the deceleration ratio of the deceleration unit or the deceleration ratio of the 
gear mechanics for the rotation direction conversion was adjusted, the method to put in 
the mechanism to adjust the deceleration ratio entirely had not been adopted because 
the Heren device was able to be maintained to compact. However, the inconvenience 
exists in a past method, too. 
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Desire . .deceleration ratio . .reduction gear, .achieve . . deceleration, .unit . .deceleration 
ratio, .adjust.. tooth.. cogwheel., tooth. .number..outside.. tooth. .cogwheeL.tooth.. number.. s 
elect.For instance, deceleration ratio 1/according to adjusting the number of teeth of 
outside tooth cogwheels to 39 pieces when the number of teeth of cogwheels of teeth on 
the inside is 40 40 is obtained. Deceleration ratio 1/20 is obtained by assuming the 
number of teeth of cogwheels of teeth on the inside as 40 pieces, and adjusting the 
number of teeth of outside tooth cogwheels to 38 pieces. Deceleration ratio 1/20 is 
obtained by adjusting the number of teeth of cogwheels of teeth on the inside to 20 
pieces, and adjusting the number of outside tooth cogwheels to 19 pieces. The tooth 
cogwheel and the outside tooth cogwheel on the inside are formed by a complex 
processing, and however, it is necessary to arrange a lot of tooth cogwheels in the kind of 
and Satoakina cogwheels when the tooth cogwheel and the outside tooth cogwheel of 
each desired total deceleration ratio on the inside are manufactured, and the produce 
cost rises very much. 

When deceleration Cono of the gear mechanics for the rotation direction conversion is 
changed to achieve the reduction gear of the desired total deceleration ratio, the number 
of teeth ratio of a couple of bevel gear pair or a couple of Haipoid cogwheel is changed. 
When the number of teeth of a couple of cogwheels is changed, the diameter of the 
cogwheel is often changed, and however, it is necessary to change the number of teeth 
and to change also by the position of the input axis and the relay axis. The shape of the 
plinth that stores a couple of cogwheel should also change changing in the position of 
the input axis and the relay axis. 

[0006] For instance, the deceleration ratio is 1 The gear mechanics for the rotation 
direction conversion of72 is developed, and the deceleration ratio is a situation in which 
1/50 deceleration units are developed, and a total deceleration ratio assumes the case 
where 1/150 reduction gears are newly needed. In this case, the deceleration ratio 
should develop and the gear mechanics or the deceleration ratio for the rotation 
direction conversion of 1/3 develop 1/75 deceleration units newly. In any case, the 
necessity for greatly changing the composition of the reduction gear is caused. 

In this invention, the technology that achieves the reduction gear that a total 
deceleration ratio is adjusted changing neither the gear mechanics nor the deceleration 
unit for the rotation direction conversion to the value of the desire is offered. 



Means to Solve the Problem 



[0007] The reduction gear of this invention has the gear mechanics for the rotation 
direction conversion, the gear mechanics for the deceleration ratio adjustment, and the 
deceleration unit. 

The gear mechanics for the rotation direction conversion can rotate to the plinth by 
posture in which the abbreviation orthogonalization is done to the input axis and the 
input axis that can rotate to the plinth and the plinth and is supported and has the 
supported relay axis. The input cogwheel that rotates the input axis and on earth is 
formed in the input axis. The relay cogwheel that engages the input cogwheel and 
rotates the relay axis and on earth is formed in the relay axis. 

The gear mechanics for the deceleration ratio adjustment has the third flat cogwheel 
that engages the second flat cogwheel and the second flat cogwheel that engages the 
first flat cogwheel that rotates on earth and the first flat cogwheel in the relay cogwheel. 
The second flat cogwheel is formed with a flat under the second Kamitaira cogwheel, 
axis, and the 2nd cogwheel. A flat under the second Kamitaira cogwheel, axis, and the 
2nd cogwheel rotates on earth. The first flat cogwheel engages in a flat under the second 
cogwheel, and the second Kamitaira cogwheel and the third flat cogwheel engage. 

The deceleration unit provides with a number of teeth that encloses the outside tooth 
cogwheel and the outside tooth cogwheel that connects with the crankshaft and 
decentering power Mu that rotates the third flat cogwheel and on earth and eccentric 
rotates decentering power Mu along with the rotation and revolves around the sun, 
engages in the outside tooth cogwheel, and is different from the number of teeth of 
outside tooth cogwheels and it provides with the tooth cogwheel at the time of having. 

[0008] The above-mentioned reduction gear is the first flat cogwheel, the second flat 
cogwheel, and the third spur tooth of the gear mechanics for the deceleration ratio 
adjustment. A total deceleration ratio can be changed without the change of the gear 
mechanics and the deceleration unit for the rotation direction conversion by changing at 
least one of the cars to other cogwheels with different number of teeth. 

This.. invention. .sofar..commonsense..against..entirely..deceleration 
atio.. adjust.. mechanism.. deceleration ratio.. adjustment.. for.. gear mechanics.. reduction 
gear.. rotation.. direction. .conversion. .for.. gear mechanics. .deceleration. .unit.. lie. .have.If 
the gear mechanics for the rotation direction conversion or the deceleration ratio of the 
deceleration unit is adjusted to achieve the reduction gear of the desired total 
deceleration ratio to Canaatai, and this invention dare to build an unnecessary 
mechanism into the reduction gear. This is a disadvantageous technique to make the 
reduction gear compact, and the method not adopted so far. 



However, the reduction gear that a total deceleration ratio is adjusted improving 
neither the gear mechanics nor the deceleration unit for the rotation direction 
conversion when the mechanism that entirely adjusts the deceleration ratio against 
past common sense is used to the value of the desire can be achieved. Of course, to 
achieve a total deceleration ratio of the desire, the deceleration ratio of the gear 
mechanics for the deceleration ratio adjustment should be adjusted to Canaatai. 
However, the deceleration ratio can be easily adjusted because the gear mechanics for 
the deceleration ratio adjustment is used to adjust the deceleration ratio entirely, and it 
is composed of a flat gear train to the value of the desire. 

More than the problem of disadvantage to put the reduction gear compactly because 
the gear mechanics for the deceleration ratio adjustment is needed when the 
mechanism to adjust the deceleration ratio entirely against past common sense is 
introduced, the advantage that it only has to adjust the gear mechanics for Sumi and 
the deceleration ratio adjustment that can be easily adjusted even if neither the gear 
mechanics nor the deceleration unit for the rotation direction conversion are improved 
becomes remarkable. 

[0009] In the reduction gear of this invention, it has the career that follows to the 
outside tooth cogwheel and rotates to surroundings at the center of the tooth cogwheel, 
and it is desirable to adopt the deceleration unit of the method that the career rotates 
the output axis and on earth of the reduction gear. 

That is, it is desirable that the deceleration unit can rotate in the crankshaft and has 
the supported career that follows both to the outside tooth cogwheel and rotates to 
surroundings at the center of the tooth cogwheel. In this case, the third flat cogwheel is 
assumed to be a composition that revolves around surroundings of the second flat 
cogwheel. 

For the deceleration unit that has the rotating career, it is necessary to revolve 
around the sun as the crankshaft rotating. In this case, the composition in which the 
spur gear that rotates while revolving around the spur gear that rotates to 
surroundings at the center of the career by the motor torque and surroundings of the 
spur gear is fixed to the crankshaft is adopted. 

The reduction gear of this invention only is added the first flat cogwheel, and can 
adjust a total deceleration ratio only by adding parts of the minimal number compared 
with the reduction gear of the above-mentioned form. 

[00 10] It is desirable that the reduction gear is composed by the support of the gear 
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mechanics and the deceleration unit for the rotation direction conversion to the plinth. 
In this case, being able to rotate to surroundings at the center of the career in the 
second flat cogwheel and being supported are desirable. 

In this case, the first flat cogwheel is fixed to the relay axis of the gear mechanics for 
the rotation direction conversion, and the third flat cogwheel is fixed to the crankshaft 
of the deceleration unit. When the second flat cogwheel is supported to the career of the 
deceleration unit, the reduction gear is composed by the fixation of the gear mechanics 
and the deceleration unit for the rotation direction conversion in the plinth. 

[0011] In the reduction gear of this invention, it is desirable that the penetration hole 
that expands along a center axis is formed respectively of the outside tooth cogwheel 
and a career and the second flat cogwheel. 

The inside of the penetration hole can pass the cable and wiring, etc. according to the 
above-mentioned reduction gear. As a result, the trouble of the disconnection etc. can be 
prevented it becoming easy to process the cable and wiring, etc. , and being caused in 
them. 

[0012] This invention offers a new method of manufacturing the reduction gear that has 
the gear mechanics for the rotation direction conversion, the gear mechanics for the 
deceleration ratio adjustment, and the deceleration unit. In this method, by being able 
being able to rotate to the plinth in the input axis where the input cogwheel is fixed, to 
support, to rotate in the relay axis where a relay cogwheel and the first flat cogwheel 
are fixed, and to support it, Flat..cogwheel..fix..rotation..direction..conversion.. for.. gear 
mechanics..complete..process..rotation..decentering..cam..eccentric..rotate.. have. .crank 
shaft. . decentering. .cam. .connect . .revolve around the 

sun. .tooth, .cogwheel, .outside . .tooth, .cogwheel, .enclose . .outside . .tooth, .cogwheel, .engage 
.. outside., tooth, .cogwheel., tooth., number., differ, .tooth., number., have., tooth. .cogwheeL.c 
rankshaft . .rotation. . support . .both . .outside . .tooth, .cogwheel, .follow, .tooth . .cogwheel, .cen 
ter.. surroundings. .rotate. .career. 

[0013] The deceleration unit in which a gear mechanics, the second flat cogwheel, and 
the third flat cogwheel for the rotation direction conversion where the first flat cogwheel 
is fixed are installed is separately completed, and the assembly of the reduction gear is 
completed by fixing both according to the above-mentioned process of manufacture. The 
reduction gear that a total deceleration ratio is adjusted comparatively easily to the 
value of the desire can be assembled. As for timing in which the third flat cogwheel is 
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fixed to the crankshaft, it is acceptable in the process of assembling the deceleration 
unit, and it is acceptable after the deceleration unit is completed. 

Brief Description of the Drawings 

[0014] [Figl] The mechanical reduction gear of execution example 1 is shown. 
[Fig 2A] The input axis unit is shown. 
[Fig 2B] The relay axis unit is shown. 
[Fig 2C] The deceleration unit is shown. 
[Fig 2D] The plinth is shown. 

[Fig 3] Figure 1. The cross section along the V??V line is shown. 
[Fig 4] The closeup of dotted line area A in Figure 3 is shown. 

Best Mode for Carrying Out the Invention 

[0015] The main feature of the execution example is recorded as follows. 
(The first feature) The relay axis of the gear mechanics for the rotation direction 
conversion and the crankshaft of the deceleration unit unite through a flat gear train. 
(The second feature) A hole that is bigger than the relay cogwheel is formed in the part 
that accommodates the relay axis of the plinth. 

(The third feature) The outside diameter of the first flat cogwheel is smaller than the 
outside diameter of the relay cogwheel. 

(The foreth feature) The penetration hole is formed in a center part of the reduction gear, 
and wiring etc. can pass over the inside of the penetration hole. 

Embodiments 

[0016] It explains the execution example as follows in detail referring to the drawing. A 
part of hatching that shows the section might be omitted on the following execution 
sides for making of the drawing plain, 
(first embodiment) 

Figure 1 shows the cross section of deceleration device 10 of this execution example. 
Deceleration device 10 installs cogwheel mechanism 16 for the rotation direction 
conversion and cogwheel mechanism 32 for deceleration unit 15 and the deceleration 
ratio adjustment. 

Figure 2A shows input axis unit 62 before it assembles it to plinth 52. Figure 2B 
shows relay axis unit 44 before it assembles it to plinth 52. Figure 2 C shows 



«• If 



deceleration unit 15 before it assembles it to seat 52. Figure 2D shows plinth 52. The 
first flat cogwheel 42 that composes cogwheel mechanism 32 for the deceleration ratio 
adjustment is fixed to relay axis 46 of relay axis unit 44. Axis 24 of the second flat 
cogwheel 27 that composes cogwheel mechanism 32 for the deceleration ratio 
adjustment can rotate to career 12b of deceleration unit 15 by bearing 26a and is 
supported. The third flat cogwheel 28 that composes cogwheel mechanism 32 for the 
deceleration ratio adjustment is fixed to crankshaft 72 of deceleration unit 15. When 
input axis unit 62 and relay axis unit 44 are fixed to plinth 52, cogwheel mechanism 16 
for the rotation direction conversion where the first flat cogwheel 42 is fixed is 
completed. When deceleration unit 15 in which the 2nd flat cogwheel 27 and the 3rd flat 
cogwheel 28 are installed is fixed to plinth 52, deceleration device 10 is completed. The 
order of assembling input axis unit 62 to plinth 52, relay axis unit 44, and deceleration 
unit 15 is not especially restricted. 

[0017] The first flat cogwheel 42 is fixed to relay axis 46 with bolt 67. The second flat 
cogwheel 27 is composed of flat under the second fixed to axis 24 with the second 
Kamitaira cogwheel 29, axis 24, and bolt 31 cogwheel 30. The second flat cogwheel 27 
can rotate to career 12b by bearing 26a, cannot displace axially, and is supported. The 
third flat cogwheel 28 is fixed to the edge of crankshaft 72. 

In this execution example, the first flat cogwheel 42 is fixed to relay axis unit 44, and 
after the 2nd flat cogwheel 27 and the 3rd flat cogwheel 28 are assembled to 
deceleration unit 15, input axis unit 62, relay axis unit 44, and deceleration unit 15 are 
assembled to plinth 52. However, you may individually assemble relay axis unit 44 and 
the 1st flat cogwheel 42 to plinth 52. Similarly, you may individually assemble the 
second flat cogwheel 27, the 3rd flat cogwheel 28, and deceleration unit 15 to plinth 52. 
An important thing is that relay axis 46 unites with crankshaft 72 of deceleration unit 
15 here through cogwheel mechanism 32 for the deceleration ratio adjustment that 
consists of flat cogwheels 42, 30, 29, and 28. 

[0018] Hole 22 to put out deceleration device 10 is formed outside of hole 18 to draw in 
the 2nd hole 38 and the wiring, etc. to accommodate the 1st hole 65 and relay axis unit 
44 to accommodate input axis unit 62 to deceleration device 10 in plinth 52 as for the 
pull and wiring, etc. as shown in Figure 2D. In addition, it provides with oil seal 23 to 
prevent oil from leaking from bearing 26b and the deceleration unit 15 that can rotate 
in bearing 69 and the 2nd flat cogwheel 27 that supports the radial load generated when 
the first flat cogwheel 42 transmits the torque, cannot be displaced axially, and 
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supported. 

Moreover, the first smooth side 17 where deceleration unit 15 is positioned for plinth 
52 and the 2nd smooth side 20 where deceleration device 10 is fixed to a fixed side are 
formed. 

[ 0019] Input axis unit 62 has input cogwheel 63 and input axis housing 66 that rotates 
input axis 58, input axis 58, and on earth. It is possible to rotate to input axis housing 
66 in input axis 58, it is not possible to displace axially, it provides with a couple of 
supported Ann Gura gem bearing 54a between input axis 58 and input axis housing 66, 
and it is assembled beforehand between input axis 58 and input axis housing 66. 

For input axis unit 62, it is assembled to the position to which input cogwheel 63 is 
exposed from the input axis housing 66 in the point of input axis housing 66. The 
diameter of input cogwheel 63 is smaller than the diameter of input axis housing 66, 
and input cogwheel 63 can pass the first hole 65 to fix input axis housing 66. Oil seal 61 
is inserted between input axis 58 and input axis housing 66, and oil in the deceleration 
device can be prevented from effusing outside. Seal cap 73(Refer to Figure l) is installed 
in the hollow portion in the point of input axis 58, and even if output axis 60a of motor 
60 is detached from the input axis 58, oil can be prevented from effusing outside. 

Input axis unit 62 is fixed to plinth 52 by inserting input axis unit 62 from 63 input 
cogwheel sides in the first hole 65, and tightening bolt 64. Depth in which input axis 
unit 62 is inserted in plinth 52 can be adjusted only by changing the thickness of spacer 
34a. 

[0020] Relay axis unit 44 has relay cogwheel 40 and relay axis housing 50 that rotates 
relay axis 46, relay axis 46, and on earth. It is possible to rotate to relay axis housing 50 
in relay axis 46, it is not possible to displace axially, it provides with supported a couple 
of Ann Gura gem bearing 48a and 48b between relay axis 46 and relay axis housing 50, 
and it is assembled beforehand between relay axis 46 and relay axis housing 50. For 
relay axis unit 44, it is assembled to the position to which relay cogwheel 40 is exposed 
from the relay axis housing 50 in the point of relay axis housing 50. 

The first flat cogwheel 42 of cogwheel mechanism 32 for the deceleration ratio 
adjustment is fixed to relay axis 46 with bolt 67. That is, the first flat cogwheel 42 
rotates relay cogwheel 40 and on earth. Moreover, the diameter of relay cogwheel 40 is 
smaller than the diameter of relay axis housing 50, and relay cogwheel 40 can pass the 
second hole 38 to fix relay axis housing 50. Relay axis unit 44 is fixed to plinth 52 by 
inserting relay axis unit 44 from 40 relay cogwheel sides in the second hole 38, and 



tightening bolt 36. It is plinth 5 as for relay axis unit 44 The depth inserted in two can 
be adjusted only by changing the thickness of spacer 34b. 

In this execution example, the first flat cogwheel 42 is fixed to relay axis 46 with bolt 
67. The first flat cogwheel 42 can rotate to plinth 52 by bearing 69 on the other side 
fixed to relay axis 46 and is supported. 

[0021] Input cogwheel 63 and relay cogwheel 40 engage when input axis unit 62 and 
relay axis unit 44 are fixed to plinth 52. Input axis 58 and relay axis 46 are orthogonal. 
Input cogwheel 63 and relay cogwheel 40 engage, and the direction where the input axis 
is rotated is converted. The position of both is adjusted accurately as for input axis unit 
62 and relay axis unit 44 because it is fixed to common plinth 52, and the engagement of 
input cogwheel 63 and relay cogwheel 40 is adjusted properly. 

[0022] Input axis unit 62 and relay axis unit 44 are separately completed, and cogwheel 
mechanism 16 for the rotation direction conversion is completed beforehand by fixing 
them to common plinth 52. The thickness of spacer 34a and 34b is changed and the 
engagement of input cogwheel 63 and relay cogwheel 40 is adjusted. In this execution 
example, the first flat cogwheel 42 of cogwheel mechanism 16 for the rotation direction 
conversion and cogwheel mechanism 32 for the deceleration ratio adjustment is 
completed. 

[0023] Deceleration unit 15 encloses outside tooth cogwheel 70a, 70b, outside tooth 
cogwheel 70a, and 70b that connects with crankshaft 72 and 74b with which 
decentering cam 74a is formed, decentering cam 74a, and 74b and revolves around 
surroundings of crankshaft 72 along with the rotation of crankshaft 72 and has the 
tooth pin at the outside teeth and engagement. The number of teeth of pins of teeth on 
the inside is different from the number of teeth of outside teeth. The third flat cogwheel 
28 that rotates crankshaft 72 and on earth is fixed to crankshaft 72. It is possible to 
rotate to career 12a and 12b by 71b, and it is not possible to displace axially and it is 
supported ..about a couple of cone., bearing 71a crankshaft 72 moreover. Eccentric 
rotates around decentering cam 74a and 74b when crankshaft 72 rotates. Outside tooth 
cogwheel 70a revolves around surroundings of crankshaft 72 when decentering cam 74a 
and 74b rotate eccentric. 

Career 12a and 12b are arranged to place outside tooth cogwheel 70a and 70b, and 
fixed with bolt 14. Career 12a and 12b can rotate to cogwheel 8 of teeth on the inside by 
a couple of Ann Gura gem bearing 14a and 14b, cannot displace axially, and are 
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supported. Pillar-shaped part 13 of career 12a passes the penetration hole formed to 
outside tooth cogwheel 70a. Career 12a and 12b rotate in career 12a and 12b when it is 
not possible to rotate to outside tooth cogwheel 70a and 70b, and outside tooth cogwheel 
70a and 70b rotate. 

[0024] Figure 1 of Figure 3. The section along the V??V line is shown. They are 12 
penetration holes 80a? in the direction of surroundings in total, outside tooth cogwheel 
70a good shown Figure 3801 is formed. In career 12a, they are nine pillar- shaped parts 
13b?. 13d U3f?13hJ3j?131(The reference numbers for the pillar-shaped part other than 
13g in the pillar-shaped part omit showing in the figure for the simplification of the 
drawing) is formed. Nine pillar-shaped parts are each penetration hole 80b? where 
outside tooth cogwheel 70a and 70b correspond. 80d , 80f?80h > 80j?It is inserted in 801. 

Figure 4 shows the closeup of area A enclosed in the broken line in Figure 3. Showing 
74a is a crankshaft. The decentering cam formed to 72a is shown. Externals of 
decentering cam 74a are circles, and the center 74x is decentering from crankshaft 72a. 
Center axis 72x of decentering cam 74a is connected with penetration hole 80a of 
outside tooth cogwheel 70a through needle bearing 76a. Eccentric rotates around 
surroundings of center axis 72x of crankshaft 72a like showing center 74x of 
decentering cam 74a in arrow 90 when crankshaft 72a rotates to surroundings of center 
axis 72x. 

Outside tooth cogwheel 70a revolves around surroundings of center axis 72x of 
crankshaft 72a when crankshaft 72a rotates to surroundings of center axis 72x in 
outside tooth cogwheel 70a because it connects it with decentering cam 74a. Moreover, 
outside tooth cogwheel 70a revolves around surroundings of center axis 82 of cogwheel 8 
of teeth on the inside as shown in arrow 88(Refer to Figure 3) when center 74x of 
decentering cam 74a rotates eccentric like arrow 90. The revolution radiuses of arrows 
90 and 88 expand actually also dependence, are displayed, and an actual revolution 
radius is equal to the offset distance between center 72x of center 74x and crankshaft 
72a of decentering cam 74a. Showing 74e shown in Figure 3 and 74i are the decentering 
cams, and the effect of the action omits explaining similar to decentering cam 74a. 

[0025] The number of teeth of outside teeth of outside tooth cogwheel 70a is less than 
one number of teeth of pins of teeth on the inside. Penetration hole 80b? of outside tooth 
cogwheel 70a80d .80f?80h.80j?Each pillar-shaped part part 13b? where 801 and career 
12a corresponded % 13f?13h N 13j?The space only of the allowance of revolution 88 of 
outside tooth cogwheel 70a is secured between 131. 
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A part of outside teeth in the direction of surroundings of outside tooth cogwheel 70a 
revolves around the sun and it is possible to revolve to surroundings of center axis 82 of 
cogwheel 8 of teeth on the inside around outside tooth cogwheel 70a as shown in arrow 
88 with tooth pin 86 in a part of direction of surroundings of cogwheel 8 of teeth on the 
inside engaged. It is not fixed to cogwheel 8 of teeth on the inside, and it is arranged 
while it is ditch 8a of the formation to cogwheel 8 of teeth on the inside (Refer to Figure 
4), and it is possible to rotate to surroundings of center 86x of pin 86 of teeth on the 
inside in pin 86 of teeth on the inside. The relation of tooth cogwheel 8 pin 86 of teeth on 
the inside and in is common to all of the tooth pin in 60. In this execution example, 
cogwheel 8 of teeth on the inside is fixed to plinth 52 with bolt 68(Refer to Figure 1). 
Therefore, outside tooth cogwheel 70a rotates revolving around surroundings of center 
axis 82 when crankshaft 72a rotates. Career 12a and 12b also follow to the rotation of 
outside tooth cogwheel 70a when outside tooth cogwheel 70a rotates and it rotates. 
Outside tooth cogwheel 70a rotates once when the number of teeth of outside tooth 
cogwheels 70a is 59 and outside tooth cogwheel 70a revolves 60 times around the sun 
because of 60 in the number of teeth of tooth cogwheels 8. That is, outside tooth 
cogwheel 70a rotates once when crankshaft 72a rotates 60 times. 

Penetration hole 84 is formed in a central part of outside tooth cogwheel 70a, and 
Tststai 79 passes over the inside of penetration hole 84. Penetration hole 78 is formed in 
Tststai 79, and the cable and wiring, etc. can pass over the inside of penetration hole 78. 

[0026] The above-mentioned explanation is common to outside tooth cogwheel 70b. 
However, it is opposite for the decentering and. 

.. It is a state of Figure 3 and Figure 4, and center 74X of decentering cam 74a for 
outside tooth cogwheel 70a is decentering from crankshaft 72a. The center of 
decentering cam 74b for center 74x of decentering cam 74a for outside tooth cogwheel 
70a and outside tooth cogwheel 70b is at the position of symmetry that always places 
center axis 72x of the rotation of crank assistant 72a. 

Outside tooth cogwheel 70a is the left side and cogwheel 70b of teeth outside 
decentering is decentering in the lower direction in Figure 3 that is for above for above, 
decentering and outside tooth cogwheel 70a in the left side cogwheel 70b of teeth 
outside decentering the right side decentering and outside tooth cogwheel 70a in the 
lower direction cogwheel 70b of teeth outside decentering decentering and outside tooth 
cogwheel 70a in the right side cogwheel 70b of teeth outside decenteringThat is, when 
the whole of outside tooth cogwheel 70a, outside tooth cogwheel 70b, and Cnc axis 72a is 
observed, the relation for which it is symmetric compared with center axis 72x of the 



rotation of crankshaft 72a, and secured the rotation balance has been achieved. 

[0027] Cogwheel mechanism 32 for the deceleration ratio adjustment is formed by 
assembling cogwheel mechanism 16 and deceleration unit 15 for the rotation direction 
conversion as shown in Figure 1 between for the rotation direction conversion cogwheel 
mechanism 16 and deceleration unit 15. Cogwheel mechanism 32 for the deceleration 
ratio adjustment can be transmitted to crankshaft 72 of deceleration unit 15 by 
changing the speed of the rotation of relay axis 46 of cogwheel mechanism 16 for the 
rotation direction conversion. 

[0028] It explains the process of manufacture of deceleration device 10 of this execution 
example. Figure 2A ? Figure 2D shows the cross section of input axis unit 62 before it 
assembles it to deceleration device 10, relay axis unit 44, and deceleration unit 15 and 
plinth 52. Cogwheel mechanism 32 for the deceleration ratio adjustment is divided by 
the cogwheel that composes cogwheel mechanism 32 for the deceleration ratio 
adjustment, and fixed to relay axis unit 44 or deceleration unit 15. The first flat 
cogwheel 42 is fixed to relay axis unit 44. The second flat cogwheel 27 and the 3rd flat 
cogwheel 28 are fixed to deceleration unit 15. 

[0029] The first smooth side 17 where hole 18 for the inside and outside of the gear 
mechanics for the rotation direction conversion to pass the 2nd hole 38 and wiring, etc. 
that insert the 1st hole and relay axis unit 44 that inserts input axis unit 62, hole 22 for 
the inside and outside of deceleration unit 15 to pass wiring etc. , and deceleration unit 
15 are positioned and the 2nd smooth side 20 where deceleration device 10 is fixed are 
formed in plinth 52. In this execution example, oil seal 23 that prevents oil in bearing 
26b and deceleration unit 15 that can rotate in bearing 69 and the 2nd flat cogwheel 27 
in addition to the above-mentioned composition and is supported from beginning to leak 
under deceleration device 10 is formed. 

[0030] Input axis unit 62 is assembled before it builds it in plinth 52. It is possible to 
rotate to input axis housing 66 in input axis 58 by a couple of bearing 54a and 54b when 
input axis unit 62 is assembled, it is not possible to displace axially, and it is assembled. 
Oil seal 61 is formed on the other side where input cogwheel 63 of input axis 58 is 
formed between input axis 58 and input axis housing 66. Oil in deceleration device 10 
can be prevented from beginning to leak to the side of Mo one evening 60 with oil seal 
61. 



It assembles it before relay axis unit 44 is built into plinth 52. It is possible to rotate 
to relay axis housing 50 in relay axis 46 by a couple of bearing 48a and 48b when relay 
axis unit 44 is assembled, it is not possible to displace axially, and it is assembled. In 
addition, the first flat cogwheel 42 of cogwheel mechanism 32 for the deceleration ratio 
adjustment is fixed with bolt 67 on relay axis 46. 

It assembles it before deceleration unit 15 is built into plinth 52. When deceleration 
unit 15 is assembled, it is possible to rotate to cogwheel 8 of teeth on the inside 12b, it is 
not possible to displace axially, and ..becoming it.. O is given career 12a according to 14b 
a couple of bearing 14a. Moreover, it is ..about a couple of cone., bearing 71a, and it is 
possible to rotate to career 12a and 12b in crankshaft 72 by 71b, it is not possible to 
displace axially, and pressure is given ..becoming... 

[0031] Next, input axis unit 62 is inserted in the first hole 65 of plinth 52, and relay axis 
unit 44 is inserted in the second hole 38 of plinth 52. After the engagement of input 
cogwheel 63 and relay cogwheel 40 is adjusted with spacer 34a, the input axis unit and 
the relay axis unit are fixed to plinth 52. Next, the lower side of tooth cogwheel 8 in 
deceleration unit 15 is fixed and after the position of both is made the position of the 
desire by touching the side to the first smooth side 17 of cogwheel mechanism 16 for the 
rotation direction conversion, tooth cogwheel 8 and plinth 52 on the inside are fixed 
with bolt 68. The first flat cogwheel 42 and the 2nd flat cogwheel 27 engage, and when 
deceleration unit 15 is fixed to plinth 52, it comes to be able to transmit the rotating 
torque between cogwheels of cogwheel mechanism 32 for the deceleration ratio 
adjustment. 

[0032] It explains the movement of deceleration device 10 of this execution example. In 
deceleration device 10, the second smooth side 20 formed to plinth 52 of cogwheel 
mechanism 16 for the rotation direction conversion is fixed to an immovable side of the 
substrate etc. and used. Motor 60 installed in fixed stand 56 is fixed for plinth 52. 
Output axis 60a and input axis 58 of motor 60 can transmit the torque by the uniting 
means of the Ki first prize when plinth 52 and motor 60 are fixed and it is united. 

[0033] Input axis 58 rotates output axis 60a and on earth when output axis 60a of motor 
60 rotates. 

The rotation of input axis 58 is transmitted to relay cogwheel 40 that engages in input 
cogwheel 63. When the rotation of input axis 58 is transmitted from the input cogwheel 
63 to relay cogwheel 40, the direction of rotation is converted with input cogwheel 63 
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and relay cogwheel 40. The rotation speed of motor 60 can be converted at the same 
time ..the conversion of the direction of rotation., by the adjustment of the number of 
teeth of number of teeth and relay cogwheel 40 of input cogwheel 63. 

[0034] After the rotation speed is converted with cogwheel mechanism 32 for the 
deceleration ratio adjustment, the rotation transmitted to relay cogwheel 40 is 
transmitted to crankshaft 72a, 72e, and 72i(Refer to Figure 3). Crankshaft 72a rotates 
to surroundings of center axis 72x(Refer to Figure 4), and revolves decentering cam 74a 
74b (Refer to Figure 1) to surroundings of center axis 72x around the sun. 
Operation similar as for crankshaft 72e and 72i is done. Outside tooth cogwheel 70a and 
70b revolve around the turn of mind axis 82 while making it show in arrow 88 with 
tooth cogwheel 8 engaged by pin 86 of teeth on the inside when decentering cam 74a and 
74b revolve around the sun. In this execution example, cogwheel 8 of teeth on the inside 
is fixed to plinth 52 with bolt 68. That is, rotation is restrained as for cogwheel 8 of teeth 
on the inside, and rotation is allowed as for outside tooth cogwheel 70a and 70b. Outside 
tooth cogwheel 70a and 70b rotate because the number of teeth of tooth cogwheels 8 
outside tooth cogwheel 70a, 70b, and in is different when outside tooth cogwheel 70a 
and 70b revolve around the sun with cogwheel 8 of teeth on the inside engaged. Career 
12a and 12b rotate in surroundings of center axis 82 when outside tooth cogwheel 70a 
and 70b rotate. That is, career 12a and 12b become the output parts of the torque. 

[0035] Deceleration device 10 of this execution example can be output by decelerating 
the rotation speed of motor 60. That is, the deceleration ratio of deceleration device 10 
can be changed by changing at least one cogwheel of the first flat cogwheel 42 of 
cogwheel mechanism 32 for the deceleration ratio adjustment arranged between for the 
rotation direction conversion cogwheel mechanism 16 and deceleration unit 15, flat 
under the second cogwheel 30, the second Kamitaira cogwheel 29, and the 3rd flat 
cogwheel 28 to other cogwheels with different number of teeth. In this case, the number 
of teeth of cogwheels on the corresponding other party side is made to differ according to 
making at least one cogwheel a prescribed number of teeth. A total deceleration ratio of 
deceleration device 10 can be changed by neither cogwheel mechanism 16 nor 
deceleration unit's 15 for the rotation direction conversion changing deceleration device 
10 of this invention, and changing the deceleration ratio of cogwheel mechanism 32 for 
the deceleration ratio adjustment. 



[0036] It doesn't pass, and these do not limit the claim to the illustration though this 
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explained the concrete example of this invention in detail above. The one that the 
concrete example illustrated above was transformed, and changed variously is included 
in the technology described in the claim. 

For instance, the input cogwheel is made a unit and the relay cogwheel is made a unit 
on the above-mentioned execution side. However, only the input cogwheel may be made 
a unit, only the relay cogwheel may be made a unit, and neither input cogwheel nor the 
relay cogwheel may not be made a unit. You may fix the relay cogwheel of the input 
cogwheel directly to the plinth. Moreover, the cogwheel of teeth on the inside may be the 
output parts of the torque though the career that follows to the rotation of the outside 
tooth cogwheel and rotates is an output part of the torque on the above-mentioned 
execution side. In that case, the cogwheel of teeth on the inside rotates by revolving 
around surroundings at the center of the cogwheel of teeth on the inside with the 
outside tooth cogwheel enclosed by the cogwheel of teeth on the inside when a part of 
the career is fixed to the plinth. 

In the above-mentioned execution example, the second smooth side of the plinth is 
fixed to an immovable side of the substrate etc.The reduction gear of this invention can 
be used by fixing to an immovable side of the substrate etc. as a welding welding 
positioner used for the welding robot. Moreover, it is possible to use it as a turn drive 
device of the industrial-use robot. Moreover, it doesn't demonstrate technical utility by 
various combinations by being single by the technological element explains in this 
detailed statement or the drawing not be nor the one limited to the combination 
described in about the claim when applying. Moreover, the technology that illustrates it 
in this detailed statement or the drawing can achieve two or more purposes at the same 
time, and the one with technical utility in achieving the our one purpose. 

Claims 

[l] It is Heren device that has the gear mechanics for the rotation direction 
conversion, the gear mechanics for the deceleration ratio adjustment, and the 
deceleration unit. Rotation., direction., con version., for., gear 

mechanics., plinth, .plinth.. rotation., support., input., axis., input., axis, .on 
earth.. rotate. .input..cogwheel..input..axis..abbreviation..orthogonalize.. posture. .plinth., 
rotation, .support, .relay, .axis . .input, .cogwheel, .engage . .relay, .axis, .on 

earth..rotate.. relay.. cogwheeL.prepare.. deceleration ratio., adjustment., for., gear 

mechanics., relay.. cogwheel.. on 

earth., rotate, .flat., cogwheel., flat.. cogwheel.. engage.. flat.. cogwheel.. flat.. cogwheel.. engag 
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e.. flat.. cogwheel. 



Deceleration., unit., flat.. cogwheel.. on 



earth, .rotate . . the . . rotation. . decente ring. .cam. .eccentric, .rotate . .have . .crankshaft . .decent 



sun. .tooth. .cogwheel.. outside.. tooth. .cogwheeL.enclose.. outside.. tooth. .cogwheeL.engage 
.. outside., tooth., cogwheel., tooth.. number., differ., tooth., number., have., tooth. .cogwheeL.p 
repare.. characterized in that.. reduction gear. 

[2] It is possible to rotate in the crankshaft, it has the supported career that follows 
both to the outside tooth cogwheel and rotates to surroundings at the center of the tooth 
cogwheel for, and the reduction gear in claim 1 of the above-mentioned deceleration unit 
characterized by the third above-mentioned flat cogwheel's revolving around 
surroundings of the second flat cogwheel. 

[3] The gear mechanics and the deceleration unit for the rotation direction conversion 
are supported 

to the plinth. Reduction gear in claim 2 characterized by being able to rotate to 
surroundings 

at center of career in the second flat cogwheel and being supported. 

[4] Reduction gear in claim 3 characterized by penetration hole's that expands along 
center axis being formed respectively of the outside tooth cogwheel and career and the 
second flat cogwheel. 

[5] It is a method of manufacturing the Heren device that has the gear mechanics for 
the rotation direction conversion, the gear mechanics for the deceleration ratio 
adjustment, and the deceleration unit. With the process of completing the gear 
mechanics for the rotation direction conversion where the first flat cogwheel is fixed by 
being able being able to rotate to the plinth in the input axis where the input cogwheel 
is fixed, to support, to rotate in the relay axis where a relay cogwheel and the first flat 
cogwheel are fixed, and to support 

itRotation..decentering..cam..eccentric.. rotate., have., crankshaft.. decentering..cam.. con 
nect.. revolve around the 

sun..tooth..cogwheel..outside. .tooth. .cogwheeL.enclose.. outside, .tooth.. cogwheel., engage 
.. outside., tooth, .cogwheel.. tooth., number., differ., tooth. .number..have.. tooth. .cogwheeL.c 
rankshaft.. rotation., support.. both.. outside., tooth., cogwheel., follow, .tooth.. cogwheel.. cen 
ter.. surroundings. .rotate. .career. Process of manufacture of reduction gear to which it 



ering. .cam. .connect, .revolve 



around 



the 



has process of fixing tooth cogwheel in deceleration unit in which process, the second 
flat cogwheel, and the third flat cogwheel that is possible to rotate to process and career 
that completes deceleration unit provided with the third flat cogwheel fixed to 
crankshaft in the second flat cogwheel and is supported are installed to plinth. 



